Joint mobility was assessed in each member of an epidemiological sample of 96 girls and 97 boys, 17 years old, and graded by means of the hypermobility score of Beighton et al. Twenty two per cent of the girls and 3% of the boys could perform five or more of the nine manoeuvres. The prevalence of symptoms and signs of internal derangement in the temporomandibular joint was higher in adolescents with hypermobility of joints (score 35/9). In subjects with a high mobility score oral parafunctions (overuse) correlated more strongly with several signs and symptoms of craniomandibular disorder than in those with a low score.
patients with craniomandibular disorder the incidence of sounds is 45-80%. 12 Correlations between joint sounds and other signs and symptoms of craniomandibular disorder have been shown in epidemiological studies'115 and in patient studies.'6 Temporomandibular joint clicking may imply a pathological condition, such as internal disc derangement, or may be a variation of the normal anatomical features of the TMJ. Little research has been carried out into the role of these factors in the development of pain and dysfunction.
This investigation is aimed at discerning TMJ sounds in an adolescent non-patient group and at correlating the different sounds with craniomandibular symptoms and signs and with inherited general joint laxity.
The term 'hypermobility syndrome' has been used to describe articular complaints that arise in hypermobile subjects in the absence of a defined rheumatic disease. [1] [2] [3] [4] [5] Significant correlations between benign hypermobility of joints and internal derangement of the temporomandibular joint (TMJ) have been reported."8 In a randomly selected group of female patients with craniomandibular disorders 83% with a score of 3 or more on the Beighton nine point scale9 had derangement of the TMJ in comparison with 41% of the patients with a score between 0 and 2 (p<0-001).7
Internal derangement of the TMJ is a condition in which the articular disc is intermittently or permanently dislocated.'0 In the early stages of internal derangement a clicking sound occurs during mandibular movements when the condyle slips over the posterior edge of an anteriorly or medially dislocated disc. At later stages of the condition the disc may be caught between the articular eminence and the condyle (an acute lock of the mandible), or the disc may be permanently dislocated anteriorly, thus restricting mouth opening ability. Dislocation of the disc is associated with a disturbed relation between the condyle and the fossa. Physiological as well as parafunctional forces will be applied on the posterior highly vascularised and innervated part of the TMJ instead of on the dense cartilaginous collagenous connective tissue. Crepitation sounds in the TMJ are often correlated with degenerative joint disease (osteoarthritis), which in about 90% of cases is preceded by disc derangement. " Temporomandibular joint sounds are the most common signs of craniomandibular disorder. ' 19 The TMJ was palpated for tenderness in the external auditory meatus during functional movements of the mandible.
JOINT MOBILITY EXAMINATION
Joint mobility was assessed in each subject and graded by the hypermobility score of Beighton et al. 9 The scoring system is as follows: (a) passive dorsiflexion of the little fingers beyond 90°(one point for each hand)-two points; (b) passive apposition of the thumbs to the flexor aspects of the forearm (one point for each thumb)-two points; (c) hyperextension of the elbows beyond 100 (one point for each elbow)-two points; (d) hyperextension of the knees beyond 100 (one point for each knee)-two points; (e) forward flexion of the trunk with the knees fully extended so that the palms of the hands rest flat on the floor-one point. The maximum score is nine. All Yates's continuity correction.
Results

JOINT MOBILITY
Joint mobility scores of 0 to 4 were evenly distributed between girls and boys, but for the highest scores the girls were dominant. The 90th centile range of movement was 5/9 for the whole group and for the girls, and 4/9 for the boys. Twenty eight per cent of the girls and 21% of the boys could perform four or more of the manoeuvres (NS). Twenty two per cent of the girls and 3% of the boys had a Beighton score of >5/9 (p<0 001).
Subjects who could perform five or more of the manoeuvres evaluated their symptoms of craniomandibular disorder as more severe tp<O0O5; **p<0c-0.
(p<0001) than those whose score was less than five. When signs and symptoms in adolescents with a score -4/9 were evaluated no difference was found between boys and girls.
TEMPOROMANDIBULAR JOINT SOUNDS AND SEX Temporomandibular joint sounds were noted in more than 30% of the adolescents (table 1) . Thirty eight per cent of all joint sounds were noticed in the right joint and 62% in the left joint. The prevalence was about the same in the girls as in the boys with the exception of nonreciprocal clicking, which was significantly more common in the boys (p<001). Crepitation was noted in one girl. She reported several TMJ pain symptoms and frequent growing pains but no trauma to the jaws. About 25% had sounds in one joint, 4% of the girls and 10% of the boys had sounds in both TMJs. In four boys reciprocal clicking was evaluated in one joint and non-reciprocal clicking in the other.
TEMPOROMANDIBULAR JOINT SOUNDS AND JOINT LAXITY
When the prevalence of different TMJ clicking was analysed in groups with different mobility scores only the prevalence of reciprocal clicking showed significant differences (table 2) . About 30% of both girls and boys with a mobility score ¢4/9 had reciprocal clicking, which was significantly more than in adolescents with a lower score (p<005). The difference was even more significant when those with a mobility score :5/9 were compared with the other boys and girls (p<001). Three boys had a score ¢5/9; two of them had reciprocal clicking.
TEMPOROMANDIBULAR JOINT SOUNDS AND REPORTED SYMPTOMS No correlation was found between excessive loading of the TMJ, as in reported frequent teeth clenching and grinding and reciprocal clicking. More correlations between frequent oral parafunction and TMJ pain dysfunction were found in subjects with reciprocal clicking, however, than in the other adolescents (table 5) .
Discussion
The significant correlations found in this investigation of an adolescent non-patient group between general joint hypermobility and signs of internal derangement of the TMJ indicate a systemic cause. Internal derangement of the TMJ is a common finding in patients with severe pain and dysfunction at craniomandibular disorder clinics.7 8 20 In a recent study of female patients with craniomandibular disorder about 20% of the patients reported daily headache, and of those with the diagnosis of TMJ osteo- arthritis, 33% had a headache every day.8 No correlations between signs and symptoms of internal derangement and recurrent headache were found in this study of a non-patient group. 
